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Introduction
In Canada, the annual age-adjusted incidence of traumatic spinal cord injury (SCI) is 42.4 per million for adults aged 15-64 years, and 51.4 per million after 64 years old (Pickett et al., 2006 ).
An associated neurologic deficit can result in long term functional, quality of life, and societal impairment (Krause et al., 2008) . It is well known that traumatic SCI involves a heavy financial burden on the healthcare system. A previous study performed in Canada has shown that attributable costs in the first year after a traumatic SCI were estimated at 122,900$ (in $CAD 2002) for a complete lesion and 43,400$ for an incomplete lesion (Dryden et al., 2005) . In the subsequent 5 years after the injury, annual attributable costs were 6,400$ and 3,800$ for complete and incomplete lesions, respectively. In comparison, the annual healthcare-related costs for the general population with similar characteristics range between 1,000$ and 1,300$ (Dryden et al.,
2005).
While the great majority of patients with an acute traumatic SCI will undergo surgical treatment for stabilization and/or decompression of the spine, the optimal timing for surgery after a SCI is still debated. However, a growing body of evidence suggests performing early surgery after a 4 LOS was defined as the number of days between the arrival at the emergency room in our trauma center to the date when the patient was discharged to the rehabilitation center or home. Patients were discharged after medical stabilization and optimization by a multidisciplinary team composed at least of the treating surgeon, physiatrist, clinical nurse, and physical therapist.
Materials and Methods

Patients
Statistical Methods
Statistical analyses were performed using IBM SPSS Statistics Version 20 software package.
Comparisons in patient's characteristics, costs and LOS between the two groups based on their surgical delay (< 24 hours vs. ≥ 24 hours) were done using two-tailed chi-square tests for categorical data and Student t tests for continuous data. In order to determine the impact of surgical delay on resource utilization (costs or LOS) while accounting for discrepancies in sociodemographic and clinical characteristics, a multiple linear regression analysis using a General Linear Model (GLM) was used. The dependent variables were the costs and LOS involved during the acute hospitalization. The analysis was carried out separately using two models for each dependent variable: Model 1 considered surgical delay (independent variable) as a continuous and clinical characteristics (CCI, ISS, ASIA grade, neurologic level, surgical approach) were also included in the GLM. The association between the dependent and independent variables in the GLM were expressed in terms of beta (E) coefficients with 95% confidence interval (CI). A level of significance of 0.05 was used for all statistical tests. This article has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.
Results
Patient's characteristics
A total of 93 patients had surgery within 24 hours following the acute traumatic SCI, as opposed to 384 patients having surgery 24 hours or later after the injury. Patients undergoing surgery less than 24 hours after the traumatic SCI were younger, and were more likely to present with a lower ASIA grade and a thoracic/lumbar neurologic level ( Table 1 ). The mean surgical delay was 17.9±5.0 hours (median: 18.9 hours; interquartile range: 6.5 hours) for patients having surgery within 24 hours after the trauma, and 101.9±160.6 hours (median: 52.0 hours; interquartile range:
47.1 hours) for those having surgery 24 hours or later after the trauma.
Hospitalization costs
Mean hospitalization costs were significantly increased by 4,511$ in the group of patients having surgery t24 hours after the trauma (p0.0001, Table 2 ). When considering surgical delay as a continuous variable (Model 1), the multiple linear regression analysis showed that the hospitalization costs were significantly related to surgical delay, age, ISS, ASIA grade, and neurologic level (Table 3) . When dichotomizing surgical delay into two groups in Model 2 (< 24 hours vs. ≥ 24 hours), results were similar as the hospitalization costs were significantly related to surgical delay, age, ISS, ASIA grade, and neurologic level (Table 3) . R-squared values were 0.269 and 0.269 for Model 1 and Model 2, respectively. This article has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.
Length of stay
Discussion
In order to optimize the resource utilization for acute care centers treating patients with traumatic SCI, it is important to evaluate the determinants of costs and length of hospitalization. The multivariate analysis revealed that LOS and costs for acute care hospitalization were related to many factors, including age, ISS, ASIA grade, neurologic level, and the delay between the trauma and the surgery. The beta coefficients reveal that the relative importance of such factors as ISS, ASIA grade, and neurologic level in influencing LOS and costs is probably much higher than that of timing of surgery. However, from a resource utilization standpoint, the only factor that is potentially modifiable is the timing of surgery, and thus it's contribution to LOS and costs is important.
Previous studies have suggested a tendency for lower hospitalization costs with early surgery for , it is expected that early surgery will be cost-effective.
As for the LOS, previous studies also suggest that it can be shortened by early surgery after a SCI This article has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.
patient would be very complex since the remuneration system prevailing in our institution involves a fixed salary for every working day, in addition to a fee-for-service scale. Since the surgical approaches were similar between the early and late surgery groups, it is assumed that the surgeons and anesthesiologists fees specifically for the surgery would be similar between the two groups. As for other consultants involved in the postoperative care (intensive care, physical medicine and rehabilitation, internal medicine, etc.), the fee-for-service related to the initial consultation is fixed. Therefore, the bias from excluding physician fees in calculating hospitalization costs most likely represents a constant systematic error that will not affect the difference seen between patients in the early and late surgery groups. 
Conclusions
Early surgery after a traumatic SCI primarily aims to improve neurologic recovery. However for some institutions, it is important to ensure that early surgery is not associated with increased overall costs and resource use, before modifying their policies toward more early surgical treatment of patients with acute SCI. Results from the current study show that early surgery did not increase resource utilization in terms of costs and LOS for the acute hospitalization, while recent studies have shown that early surgery can be performed safely and can improve the neurologic recovery. More specifically, costs and LOS were decreased with early surgery after an acute traumatic SCI, particularly if the procedure was performed within 24 hours following the trauma. It is also important to mention that costs and LOS were significantly associated with other non-modifiable factors such as age, ISS, ASIA grade, and neurologic level. Although benefits with regard to costs and LOS remain modest, surgical delay is an important modifiable factor, and performing the surgery as early as possible when the patient is medically stable and clear for surgery could potentially lower the financial burden on the healthcare system, while also optimizing the potential for neurologic recovery. In order to decrease the surgical delay, efficient transfer to a specialized trauma center and prompt access to the operating room should be emphasized. This article has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof. 
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